Phosphatidylinositol 4-phosphatase type II is an erythropoietin-responsive gene.
The erythroleukemia developed by spi-1/PU.1 transgenic mice is a multistep process. At disease onset, preleukemic cells are arrested in differentiation at the proerythroblast stage (HS1 stage) and their survival and growth are under the tight control of erythropoietin (Epo). During disease progression, malignant proerythroblasts characterized by Epo autonomous growth and in vivo tumorigenicity can be isolated (HS2 stage). During analysis of transcriptional profiling representive of discrete stages of leukemic progression, we found that the phosphatidylinositol 4-phosphatase type II gene was turned off in malignant cells. PI-4-phosphatase II is an enzyme that hydrolyses the 4-phosphate position of phosphatidylinositol-3-4-bisphosphate (PtdIns(3,4)P(2)) to form PtdIns(3)P. Using malignant cells engineered to stably express PI-4-phosphatase II, we showed that PI-4-phosphatase II reduced Akt activation level. Moreover, stimulation of malignant cells with Epo-induced PI-4-phosphatase II transcription pointing this gene as an Epo-responsive gene. This study provides first insight for a physiological role of PI-4-phosphatase II in the proerythroblast by controlling Epo responsiveness through a negative regulation of the PI3K/Akt pathway.